SFBSOILS,  DRAINAGE, AND EABTHWOBKS
3.  The porosity of a soil is a measure of the water-bearing S
of the soil.
4.  The stability of subgrade soils depends on the combined effect of
cohesion and internal friction, the value of which helps to deter-
mine the deflection of a ngid or a flexible pavement.
5.  Shrinkage of subgrade soils is caused solely by capillary
pressure, and may be eliminated by maintaining a constant
moisture content.
6.  The permeability of a soil determines the rate at which it per-
mits the percolation of water,
7.  Adverse effect of capillary moisture in soils may be reduced
by drainage only if ground-water level is lowered.
8.  Expansion of soils caused by variations in moisture content
should be controlled where possible,
9.  The destructive action of frost is caused principally by the
segregation and growth of ice-crystals.
10.  Compression of a subgrade soil diminishes its permeability,
but increases its density, and consequently its supporting
power.
11.  As the elasticity of soils increases, their stability for subgrade
purposes diminishes.
12.  The design of rigid pavements depends on the degree of uni-
I       formity of support furnished by the subgrade.
Considerable progress has since been made in soil classification,
and some useful charts have been evolved.
The diagram in Fig. 6 is a right-angle soil chart which has been
adapted from the handbook of the Portland Cement Association of
America.
An example of the use of the graph to classify a soil containing
28% clay, 45% silt, and 27% sand is shown. At the intersection of
the clay at 28 and the silt at 45, the soil is " clay loam " classification
as shown in the diagram and schedule.
The proportions of sand, silt, and clay may be determined by
sieve analysis or by inspection.
Curative Treatment of Subgrades.
Curative treatment to subgrades (or soil stabilization) with lime,
Portland cemeat, or sand decreases the volumetric changes due tc
variation of moisture content, and increases the bearing area o1
plastic soils.
Sand and coarse materials effectively prevent the rise of capillary
moisture above the water level, but tile-drains alone do not: whei
the tiles are laid at the side of the road they prevent the rise of th<
rader the bed of the